and one invasive species (Hyalomma marginatum Koch, 1844). For A-E-gradient, established by man's impact degree, we revealed atypical distribution of species: their majority is noted in two pole areaswhere the man impact is maximum and minimum. The investigated near-water areas are a kind of survival areas and sources of ixodides diversity in megalopolis. Studying ticks in Kyiv urban environment (Akimov, Nebogatkin, 1999; Akimov, Nebogatkin, 2002) is impossible without investigating of intraurban near-water areas: islands, shores of lakes and rivers, and beaches. The area of inland water bodies (rivers and streams, lakes, ponds, abandoned sandpits and technical sedimentation basins) in Kyiv is 6.7 ha, i. e. approximately 8 % of entire city area. Even in the heart of modern Kyiv there are 10 large and many small islands (about 3, 000 ha) formed by arms of the Dnipro and Desna rivers. Some of these islands (Murom, Trukhanov, Dolobetsky, Venice) are turned into recreation areas, some others are almost undeveloped (Lopuhovaty, Olgin, Dykiy), in Zhukov island some natural vegetation is kept, also there are greatly developed areas (Galerniy) and fully man-made -Rusanovsky. The whole near-water area consists of intrazonal parts with different degree of man's impact, in great majority covered with different plants and is the recreation zones for Kyiv citizens and guests. The latter circumstance provides fairly good conditions for living of ticks: moisture, vegetation, feeders for larval stages (small mammals, etc.). The aim of this work is identification patterns of ticks' distribution and their biological characteristics in near-water areas in megalopolis -the city of Kyiv.
nests' substrates, and combing about 157 carcasses of small mammals, we examined about 1, 087 specimens of ticks from five species: Dermacentor reticulatus Fabr., Ixodes ricinus L., I. apronophorus Sch. and Hyalomma marginatum Koch., Rhipicephalus rossicus Jak. et K-Jak. Ticks obtained during examination of cattle, sheep, dogs and cats were not considered.
All investigated islands were scored by the degree of man's impact as follows: 1 point -recreation area, developed beaches with cover of infrastructure for recreation industry about 75 % of the area; 2 pointsrecreation area, developed beaches with cover of infrastructure for recreation industry for more than 50 % of the area; 3 points -recreation area, developed beaches with cover of infrastructure for recreation industry for more than 25 % of the area; 4 points -area is used for the rest with cooking, post-industrial sites; 5 points -area is used for fishing and semiorganized recreation (table 1) . In such a way we defined A-Egradient, i. e. gradient of transition from a forest through perennial grassland community to rocky landscape (Klausnittzer, 1980) . When analyzing material, we used the following quantitative measures: index of abundance (IA), and infection index (II) (Tularemia, 1954) , index of dominance -proportion (%) of abundance of species studied to the total abundance of all species compared (Klausnittzer, 1980 ).
e-30
I. V. Nebogatkin 
Results and discussion
Our investigations have resulted in average annual graphs of ixodides activity by months on islands represented at biaxial graph ( fig. 1 ).
According to figure 1, natural activity was noted in three species -D. reticulatus, I. ricinus, I. apronophorus, and H. marginatum which is definitely invasive. The peak of activity detected in April was unusual and required further analysis. When analyzing the ticks' distribution and their affinity to Kyiv islands, in five selected areas (by points) we revealed atypical for this gradient distribution of species: their majority is noted in two pole areas -where man impact is maximum and minimum ( fig. 4) . This may be due to the findings of invasive species H. marginatum in the man-made island Rusanivskiy that immediately changed the number of species in area with maximum anthropogenic environmental changes.
The values of dominance index are similarly increased on islands with maximum anthropogenic impact, reduced in proportion to the size of affected sites, and increased again on islands with minimum man's impact. Such changes in index are due to increased e-32 I. V. Nebogatkin proportion of eudominant -I. ricinus on islands with maximum anthropogenic impact, whereas natural islands may be generally considered as ticks' reservoirs in the city.
Such patterns were confirmed with other (IA) data for ticks in different zones ( fig. 5 ). The highest IA values were found on islands with minimum anthropogenic impact, and the lowest ones were in transition zones.
Records of tick numbers on small mammals in the areas studied as rests of the natural city areas were held in November, 2009. When collected on a flag in autumn 2009, I. ricinus was not found, but in combing mammals it was dominant, twice (!) exceeding the number of D. reticulatus (table 2) . This table shows that the highest IA of ixodides larval stages was on mice from the genus Sylvaemus -100 (!).
When combing yellow-necked mouse in November, 2009, larval ticks from the genus Rhipicephalus Koch were found, and identified as R. rossicus -the first record of ticks from this genus on the islands, and on the Cossack Island ticks from three ixodide species were proved to live.
Thus, explorations of Kyiv intra-coastal areas for presence of ticks there show that such areas can play significant role in general situation with ixodide ticks in the city. The degree of anthropogenic transformation of individual objects -islands or other wetland areas -affects to some extent the ixodides diversity, number and dominance of individual species. Nevertheless, the most favourable recreation areas in coastal zones are as hazardous for tick attacks as semi-wild or wild areas used for fishing only. At the same time, in many areas comes into play absolutely strange for urban environment pyrogenic factor -mass burning of grass on large areas led to destruction and impoverishment in flora and fauna, increased plant height improving conditions for active tick attacks to feeders of different size.
In general, we may note that in developed recreational near-water areas with relatively high ixodides abundance (3 species with invasive H. marginatum) the dominant I. ricinus is the most likely attacking species being the most hazardous for humans. In other, less anthropogenically transformed wetland areas, the dominance of one species is not so pronounced.
The investigated near-water areas are not only survival zones for ticks, but also sources for enriching diversity of studied bloodsucker species in megalopolis. 
